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Description 

[0001] The present Invention relates to Internal com- 
bustion engines of reciprocating piston type and is con- 
cerned with such engines which include one or more pis- 
tons, each of which is mounted to reciprocate in a re- 
spective cylinder and is pivotaify connected to a con- 
necting rod which Is connected to a respective crank on 
a crankshaft, the connecting rod being pivotally con- 
nected to one end of an elongate link member which is 
pivotably connected to the associated crank at a point 
intenmediate its ends and whose other end constitutes 
a rod which is restrained by a mounting such that it may 
pivot about a pivotal axis parallel to the axis of the crank- 
shaft. The invention is also particularly, though not ex- 
clusively, concerned with engines of the general type 
disclosed in EP-A-0591153. 

[0002] This prior document discloses an engine In 
which the or each piston is caused to move over at least 
a portion of the cycle at a rate which is such that the 
graph of its displacement against time differs from the 
sinusoidal shape which is inherently produced in con- 
ventional engines in which each piston is connected to 
a respective crank on a crankshaft by a respective con- 
necting rod. In such a conventional engine attempts are 
made to match the combustion of the fuel/air mixture to 
the motion of the piston but the philosophy underlying 
the construction of the prior document is that the com- 
bustion is pemiltted to proceed in the optimum manner 
and the piston is caused to move in a manner which "fol- 
lows" the combustion and is related to the nature and 
progress of the combustion process. 
[0003] More specifically, the prior document discloses 
an engine in which the piston is caused to decelerate 
and thus to move more slowly than in a conventional 
engine at or around the point in the cycle at which igni- 
tion of the fuel/air mixture occurs and then to speed up 
again prior to reaching the top dead centre position 
(TDC). This Is based on the recognition that in a con- 
ventional engine the piston is moving at substantially its 
maximum speed at the point at which Ignition occurs and 
the compression ratio is altering at substantially its max- 
imum rate and thus impedes the rate of propagation of 
the flame front through the fuel/air mixture and thus im- 
pairs the nature and completeness of the combustion 
process. However, slowing the piston down at around 
the ignition point means that the rate of increase in the 
pressure of the fuel/air mixture at the time propagation 
of the flame front commences Is substantially less than 
is usual which results in the flame front propagating 
through the fuel/air mixture very much more rapidly than 
as usual. 

[0004] The prior document also discloses that the pis- 
ton Is caused to reach its maximum acceleration and 
maximum speed at something between 0 and 40** after 
TDC, instead of 90** after TDC as in a conventional en- 
gine, and thereafter to move more slowly than in a con- 
ventional engine in the latter portion of its working stroke 



prior to reaching the bottom dead centre position (BDC). 
This results in a decreased temperature of the exhaust 
gases and thus in reduced emissions of NOx and re- 
duced erosion of the exhaust ports and valves. 

5 [0005] Extensive tests have been conducted on en- 
gines constmcted in accordance with EP-A- 0591153 
and these have shown that the engine does indeed have 
a substantially increased efficiency by comparison with 
conventional engines and also dramatically reduced 

10 emissions of unburnt hydrocarbons CO and NOx. In- 
deed, these tests have shown that the combustion proc- 
ess in the engines in accordance with the prior docu- 
ment proceeds in a manner which is fundamentally dif- 
ferent to that in conventional engines, as evidenced by 

f5 the fact that, for instance, the rate of pressure rise in the 
cylinder during combustion is about 6.5 bar per degree 
of rotation of the output shaft, as compared with about 
2.5 bar In a conventional engine and that the combustion 
is complete within about 22° rotation of the output shaft 

20 after TDC, as compared to about 60" In a conventional 
engine. 

[0006] However, the engine disclosed in the priordoc- 
ument incorporates profiled cams cooperating with the 
pistons and not a conventional crankshaft and whilst 

25 such cams are wholly functional and technically satis- 
factory it would be preferable for the engine to incorpo- 
rate a crankshaft of generally conventional type be- 
cause mass manufacturing facilities for crankshafts are 
already available and the technology for manufacturing 

30 crankshaft type engines is more familiar and tried and 
tested than that for cam type engines. 
[0007] Accordingly it Is the object of the present In- 
vention to produce an Internal combustion engine of re- 
ciprocating piston type in which the time displacement 

35 graph of the or each piston differs from the sinusoidal 
shape of conventional crankshaft type engines, e.g. in 
a mannersimllar to that disclosed in EP-A-0591153, and 
may also be altered, when the engine is in operation, 
but which includes a crankshaft of generally convention- 

40 al type. 

[0008] An engine of the specific type to which the in- 
vention relates Is disclosed In US-A-2506088. in the en- 
gine disclosed In this prior document the other end of 
the elongate link member, i.e. the end furthest from the 

45 piston, is pivotally connected to one end of a short arm 
whose other end is mounted on a fixed pivot for rotation 
thereabout. As the piston reciprocates and the associ- 
ated crank rotates about the axis of the crankshaft, the 
Other end of the link member is constrained by the short 

50 arm to rotate with It about the fixed pivot at a speed eq ual 
to that of the crankshaft. 

[0009] The pattern of motion of the piston in this en- 
gine will differ from the truly sinusoidal but in a manner 
which is predetermined and unalterable. However, in or- 
55 der to optimise the combustion of the air/fuel mixture for 
the purpose of maximising efficiency and minimising 
emissions it is desirable that means be provided to alter 
the pattern of motion of the piston in dependence on 
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speed, load or other parameters. 
[0010] It is therefore a further object of the present In- 
vention to provide an engine preferably one which op- 
erates in accordance with the teaching of EP-A- 
0591 1 53, in which the pattern of motion of the engine is 5 
alterable, preferably automatically, In dependence on 
the engine operating parameters. 
[001 1] According to the present Invention, an internal 
combustion engine of the type referred to above Is char- 
acterised in that the mounting includes a first movable 
mounting member connected to a second movable 
mounting member to be pivotable with respect thereto 
about the pivotal axis, the first movable mounting mem- 
ber being connected to the rod by a connection which 
permits only relative sliding movement in the direction 
of the rod, that a first actuator Is connected to the mount- 
ing, and is arranged to move it selectively in a first di- 
rection perpendicular to the axis of the crankshaft and 
that a second actuator is connected to the first actuator 
and is arranged to move it and the mounting in a second 
direction transverse to the first direction. 
[001 2] Thus in the engine of the present invention the 
connecting rod is not directly pivotally connected to a 
respective crank but indirectly via one end of a link mem- 
ber which Is pivotally connected to both the crank and 
the connecting rod. 

[0013] The other end of the link member is mounted 
so as to be pivotable about a third pivotal axis, which 
will be parallel to the other two, and to be linearly mov- 
able parallel to its length. The motion of piston will thus 
differ from the sinusoidal and may be varied at will by 
varying the spacing and relative positions of the three 
pivotal axes of the link member, which will in general not 
lie in a single plane. It Is, however, preferred that the 
three pivotal axes are so positioned that the motion of 
the piston closely mimics that of the piston of the engine 
disclosed In EP-A-0591153, In particular that the piston 
is caused to move signrfbantly more slowly at around 
the ignition point than in a conventional engine. 
[0014] The invention is applicable to both two-stroke 
and four-stroke engines of both spark-ignited and diesel 
type. It will be appreciated that the actuating means per- 
mits the third pivotal axis, that is to say the axis about 
which the rod rotates with respect to the mounting, to 
be moved at will thereby altering the motion of the pis- 
ton. This may be desirable to permit the engine to run 
optimally at differing speeds and/or loads and Indeed 
may be used to vary the swept volume of the or each 
cylinder and the compression ratio of the engine, as will 
be discussed in more detail below. In the event that the 
engine is of four-stroke type, It may be desirable for the 
motion of the piston to differ between the compression 
and exhaust strokes and perhaps even between the in- 
duction and working strokes also. This may be achieved 
In a variety of manners, e.g. by causing the mounting to 
reciprocate linearly in synchronism with the associated 
piston. The actuating means may be used not only to 
vary the manner in which the movement of the piston 



varies from the sinusoidal but may also be used, at least 
in part, to produce the variation and thus may be actu- 
ated during the course of a stroke of the piston, e.g. at 
or around the ignition point to produce the desirable de- 
celeration of the piston at that point. It is also preferred 
that the elongate link and the mounting are so dimen- 
sioned and arranged that, when the engine is in opera- 
tion, the pivotal axis about which the connecting rod piv- 
ots with respect to the elongate link member descnbes 
a generally oval or elliptical path, the major axis of the 
ellipse extending generally parallel to the axis of the cyl- 
inder. 

[0015] The first direction In which the mounting is 
movable Is preferably substantially parallel to the axis 
of the cylinder and the second direction is preferably 
substantially perpendicular to the axis of the cylinder. 
[0016] The actuators, which may be of various differ- 
ent known types but are which Is arranged selectively 
to operate them. The control means will typically be the 
engine management system as is now provided in most 
modern automotive engines. 

[0017] The ability to move the mounting In any desired 
direction perpendicular to the axis of the crankshaft by 
means of the two actuators permits the pattern of motion 
of the piston to be varied at will and, in particular, to be 
varied In accordance with the engine operating param- 
eters to optimise performance of the engine at all times. 
It Is found that movement of the mounting in the first 
direction, that Is to say substantially parallel to the axis 
of the cylinder, results principally in movement of the top 
dead centre position of the piston and thus In a change 
in the compression ratio of the engine. Such movement 
also results, though to a lesser extent, in a change in 
the stroke of the piston and of the swept volume. It Is 
found that movement of the mounting in the second di- 
rection, that is to say substantially perpendicular to the 
axis of the cylinder, results primarily in movement of the 
bottom dead centre position of the piston and thus pri- 
marily In a change in the stroke and thus In the swept 
volume of the piston. The present invention thus opens 
up the possibility of varying the compression ratio and 
the swept volume of the engine, within limits set by the 
geometry of the components, at will to match the engine 
to the Instantaneous operating parameters. 
[0018] It is preferred that the engine includes a first 
sensor arranged to produce a signal indicating that 
knocking of the engine has commenced or is about to 
commence, the control means being arranged to oper- 
ate the actuating means to move the mounting in the 
first direction to reduce the compression ratio and thus 
to cause the knocking to stop. Such knock sensors are 
well known and comprise an acoustic or vibration sensor 
located in or on the cylinder block and permit the com- 
pression ratio of the engine to be temporarily reduced 
In the event that knocking occurs so as to maximise ef- 
ficiency. 

[0019] It is preferred also that the engine includes a 
second sensor arranged to produce a signal indicative 
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of the load on the engine, the control means being ar- 
ranged to move the mounting in the first direction to vary 
the compression ratio of the engine with changing load, 
e.g. decrease the compression rate as the load increas- 
es. Such load sensors are also well known per se and 
may be exposed e.g. to the pressure in the engine inlet 
manifold which rises as the load on the engine increases 
or may be mechanically linked to the engine throttle. 
[0020] Movement of the mounting In the first direction 
will cause the compression ratio of the engine to change 
and will also cause the swept volume and stroke of the 
piston to change slightly. This will alter the Ignition tim- 
ing, which is undesirable and it may also be unaccept- 
able, for instance in racing engines, for the swept vol- 
ume to alter and both of these changes can be compen- 
sated for if the control means is arranged to move the 
mounting in the second direction, thereby altering the 
bottom dead centre position of the piston, to compen- 
sate for changes caused by movement of the mounting 
in the first direction. 

[0021] The optimum compression ratio of an engine 
varies with the load to which it Is subjected and this op- 
timum compression ratio increases as the load decreas- 
es. It is therefore possible with the aid of the present 
invention to ensure that the compression ratio Is always 
at the optimum value but that knocking of the engine 
does not occur. Thus if, for instance, the engine is op- 
erating at low speed and load and the load is suddenly 
increased there is an instantaneous tendency for knock- 
ing or pre-ignition to occur. This may be counteracted 
by temporarily reducing the compression ratio by mov- 
ing the mounting in the first direction and optionally com- 
pensating for this by moving it also in the second direc- 
tion. As the speed of the engine increases the control 
means is desirably programmed to produce a progres- 
sive increase In the compression ratio also to the opti- 
mum value just below that at which knocking would oc- 
cur. 

[0022] Alternatively, the control means may be ar- 
ranged to ensure that if the load on the engine suddenly 
increases the mounting is moved in the second direction 
to effect a significant increase in the volume swept by 
the piston. Thus if a sudden increase in power from the 
engine is required the capacity of the engine may be 
increased by e.g. 10% thereby resulting in an instanta- 
neous significant increase of the power output. The 
present invention may therefore be used to produce a 
power increase effect similar to that produced by a tur- 
bocharger or supercharger and may be used to replace 
conventional, expensive superchargers or simply to en- 
able an engine of one capacity to be altered to be of 
different capacity. 

[0023] Whilst the two portions of the link member on 
opposite sides of the crank to which it is pivotally con- 
nected may be co-linear, it is found to be preferable if 
they are in fact somewhat Inclined to one another, e.g. 
by between 5 and 45''. 

[0024] The increase in the speed of flame propagation 



and efficiency of combustion in the cylinder result in a 
very substantial increase in efficiency of the engine, that 
is to say power output per unit mass of fuel. The effi- 
ciency is further increased by the fact that the connect- 

5 ing rod is inherently inclined to the cylinder axis when 
the piston is at the top dead centre position (TDC). The 
maximum pressure within the cylinder is produced at or 
around TDC but in a conventional engine the connecting 
rod and the crank define a straight line parallel to the 

10 cylinder axis at TDC which means that no torque is 
transmitted to the crankshaft at that position and the 
high pressure within the cylinder is "wasted" and results 
merely in the generation of additional heat, l-iowever, in 
the engine in accordance with the present invention, the 

15 fact that the connecting rod is inclined to the cylinder 
axis at TDC means that torque is transmitted to the 
crankshaft at TDC and thus that the high pressure pre- 
vailing at TDC is converted into useful output and is not 
wasted. 

20 [0025] Further features and details of the Invention 
will be apparent from the following description of one 
specific embodiment which is given by way of example 
with reference to the accompanying highly diagrammat- 
ic drawing which is a partly sectional scrap view of part 
25 of a multi-cylinder four stroke engine of whteh only one 
cylinder and the associated piston and the piston con- 
necting mechanism are shown. 
[0026] In this embodiment, the engine has four cylin- 
ders, though it may have more or less than this or even 
30 only a single cylinder, but only a single cylinder 2 is 
shown. Reciprocabty mounted in the cylinder is a piston 
4. The piston is pivotally connected about an axis 5 in 
the usual manner to a connecting rod 6. Extending be- 
low the or each cylinder 2, is a crank shaft 7, which is 
35 shown only diagrammatically in Figure 1 and is mounted 
to rotate about an axis 8. The crankshaft carries a re- 
spective crank or crank throw 10 for each piston. The 
connecting rod 6 is, however, not directly connected to 
the associated crank 1 0 but is instead pivotally connect- 
40 ed about an axis 12 to one end 11 of a respective elon- 
gate link 14. The link is also pivotally connected about 
an axis 16 at a point intemiediate its ends to the asso- 
ciated crank 10, with the interposition of an appropriate 
bearing 15. The other end 18 of the link 14, which is in 
45 the fonn of a hollow bar, is longitudinally slidably re- 
ceived in a mounting. 

[0027] The mounting includes a first movable mount- 
ing member 20, which is constituted by a ball or cylinder 
and affords a hole through which the bar 1 8 passes and 
50 is slidably retained therein. The movable mounting 
member 20 is retained in a hole or recess within a' sec- 
ond movable mounting member 26 by virtue of the en- 
gagement of its circular section external surface by op- 
posed complementary surfaces afforded by the mount- 
55 ing member 26. The mounting member 20 may thus ro- 
tate with respect to the mounting member 26 about its 
centra! axis 21 but may not move linearly with respect 
to it. The rod 1 8 may thus move only in rotation and lin- 
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early parallel to its length with respect to the mounting 
member 26. 

[0028] The mounting 20, 26 is connected to two hy- 
draulic actuators 30, 32 arranged to move it linearly in 
two directions which are mutually perpendicular to each 
other and are both perpendicular to the axis 8 of the 
crankshaft. The first actuator 30 carries the mounting 
and is arranged to move it substantially parallel to the 
axis of the cylinder and is In turn carried by the second 
actuator 32 which is arranged to move it and thus also 
the mounting substantially perpendicular to the axes of 
both the crankshaft 7 and of the cylinder 2. The second 
actuator 32 is rigidly attached to some fixed component 
31 of the engine and is thus stationary. 
[0029] Rigidly connected to the second mounting 
member 26 is a piston 34 which is accommodated in the 
cylinder 36 of the first actuator. Also connected to the 
second mounting member26 is an elongate guide mem- 
ber 38 which is slidably received in the manner of a pis- 
ton in a vented cavity 40 in the first actuator and ensures 
that the mounting moves smoothly and linearly with re- 
spect to the first actuator Similarly, rigidly connected to 
the first actuator 30 is a piston 42 which is accommo- 
dated in the cylinder 44 of the second actuator 32. Also 
connected to the second actuator is an elongate guide 
member 46 which is slidably received in the manner of 
a piston In a vented cavity 48 in the second actuator and 
ensures that the first actuator moves smoothly and lin- 
early with respect to the second actuator. 
[0030] In use, pressurised hydraulic fluid is selectively 
admitted into the cylinders 36 and 44 on one or other 
side of the pistons 34, 42 from a pressurised hydraulic 
reservoir under the control of solenoid valves or the like 
which are in turn controlled by an electronic controller, 
typically the engine management system of the vehicle 
in which the engine is accommodated to effect the de- 
sired movement of the mounting. 
[0031 ] In use, the mounting 20, 26 and thus the pivotal 
axis 21 may remain stationary and, as the crankshaft 1 0 
rotates and the piston 4 reciprocates within the cylinder 
2, the axis 16 of the crank 1 0 describes a circular path 
29 and the rod 18 slides In and out of the first mounting 
member 20, which rocks back and forth about its axis 
21 . The mounting member 20 restrains the rod 1 8 from 
moving linearly transverse to its length. The pivotal axis 
12 is constrained by the kinematics of the system to 
move along a somewhat irregular path 50, shown in the 
Figure, which has a somewhat deformed oval or sub- 
stantially elliptical shape. Four specific positions which 
it occupies during one revolution of the crankshaft are 
designated 12, 12',12",12'", respectively, and the corre- 
sponding positions of the axis 5 are designated 5, 5* ,5", 
5'", respectively. The mechanism results in the position/ 
time graph of the piston differing from the conventional 
sinusoidal shape but the precise manner in which it var- 
ies will depend on the relative positions of the axes 
12.1 6 and 21 . These are predetermined to produce the 
required pattern of motion of the piston, e.g. one that 



approximates to that of the engine disclosed in EP-A- 
0591153. 

[0032] The pattem of the motion of the piston may be 
varied by altering the position of the mounting 20, 26 

5 and thus of the pivotal axis 21 . This may be done by 
selectively actuating the actuator 30 and/or the actuator 
32 to move the axis 21 to any desired position. Move- 
ment of the position of the axis 21 may be effected at 
the end of one or more of the piston strokes during each 

10 cycle in order to produce different patterns of movement 
in e.g. the compression and exhaust strokes. Alterna- 
tively it may be effected in order to adapt the combustion 
optimally to different speed and/or load conditions. As 
a further alternative the axis 21 may be moved In the 

15 course of one or more of the piston strokes to produce 
a desired variation in the pattern of motion of the piston 
from the sinusoidal. In any event, movement of the 
mounting may be effected extremely rapidly e.g. under 
the control of the engine management system which is 

20 now provided In most modern automotive engines. 
[0033] The movement of the mounting by the control 
means may be effected in response to manual operation 
of the control means by the user following a decision e. 
g. to increase the swept volume of the engine. It is, how- 

25 ever, preferred that the control means is actuated auto- 
matically In response to one or more sensors which are 
arranged to produce signals indicative of operating pa- 
rameters of the engine. Thus in this preferred embodi- 
ment the engine includes a knock sensor adjacent the 

30 cylinder which operates in a known manner to indicate 
when knocking or pre-ignition of the engine has com- 
menced or Is about to commence. When such a signal 
is produced by the sensorthe control means is arranged 
to actuate the actuator 30 to move the mounting in a 

35 direction which reduces the compression ratio of the en- 
gine and thus prevents knocking from occurring. The en- 
gine also includes a load sensor, e.g. a sensor respon- 
sive to the inlet manifold pressure or the throttle position 
which is arranged to actuate the actuator 30 to decrease 

40 the compression ratio as the load increases. As men- 
tioned above, the compression ratio of the engine is var- 
ied by altering the top dead centre position of the piston 
and changes In ignition timing and/or In the swept vol- 
ume of the piston are compensated for by moving the 

45 bottom dead centre position of the piston by actuating 
the actuator 32 to move the mounting in the direction 
perpendicular to the cylinder axis. 
[0034] The engine of the specific embodiment in- 
cludes four cylinders and whilst each cylinder may be 

50 associated with its own first and second movable mount- 
ing members and actuators, this is not necessary. Thus 
in this embodiment there is only a single second mount- 
ing member 26 which is common to all the cylinders. 
There is also preferably only a single first mounting 

55 member 20 in the form of an elongate cylinder with four 
holes fomied In it for the accommodation of the four bars 
18. 
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Claims 

1. An internal connbustlon engine including one or 
nnore pistons (4), each of which is mounted to re- 
ciprocate in a respective cylinder (2) and is pivotally 
connected to a connecting rod (6) which is connect- 
ed to a respective crank (10) on a crankshaft (7), 
the connecting rod (6) being pivotally connected to 
one end (11 ) of an elongate link member (1 4) which 
is pivotably connected to the associated crank (10) 
at a point intermediate its ends and whose other end 
constitutes a rod (18) which is restrained by a 
mounting (20, 26) such that it may pivot about a piv- 
otal axis (21 ) parallel to the axis (8) of the crankshaft 
(7), characterised in that the mounting includes a 
first movable mounting member (20) connected to 
a second movable mounting member (26) to be piv- 
otable with respect thereto about the pivotal axis 
(21), the first movable mounting member (20) being 
connected to the rod (18) by a connection which 
permits only relative sliding movement In the direc- 
tion of the rod (8), that a first actuator (30) is con- 
nected to the mounting (20, 26) and is arranged to 
move it selectively in a first direction perpendicular 
to the axis (8) of the crankshaft (7) and that a second 
actuator (32) is connected to the first actuator (30) 
and is arranged to move it and the mounting (20,26) 
in a second direction transverse to the first direction. 

2. An engine as claimed in Claim 1 wherein the first 
direction is substantially parallel to the axis of the 
cylinder (2) and the second direction is substantially 
perpendicular to the axis of the cylinder (2). 

3. An engine as claimed In Claim 1 or 2 wherein the 
actuators (30,32) are of hydraulic type. 

4. An engine as claimed in any one of Claims 1 to 3 
including control means arranged selectively to op- 
erate the first and second actuators (30,32). 

5. An engine as claimed in Claim 4, including a first 
sensor arranged to produce a signal indicating that 
knocking of the engine is commencing, the control 
means being arranged to operate the actuating 
means (30,32) to move the mounting (20,26) in the 
first direction to decrease the compression ratio of 
the engine and thus to cause the knocking to stop. 

6. An engine as claimed in Claim 4 or 5 including a 
second sensor arranged to produce a signal indic- 
ative of the load on the engine, the control means 
being arranged to move the mounting (20,26) in the 
first direction to vary the compression ratio of the 
engine with changing load. 

7. An engine as claimed in Claim 5 or 6, wherein the 
control means is arranged to move the mounting 



(20,26) in the second direction to compensate for 
the change in stroke caused by movement of the 
mounting the first direction. 

5 8. An engine as claimed in Claim 4, including a second 
sensor arranged to produce a signal indicative of 
the load on the engine, the control means being ar- 
ranged to move the mounting (20,26) In the second 
direction to increase the volume swept by the piston 

10 as the load increases. 

9. An engine as claimed in any one of the preceding 
claims in which the connecting rod is inclined to the 
axis of the cylinder when the piston is at the top 
IS dead centre position. 



Patentanspriiche 

20 1 . Brennkraftmaschine mit einem Oder mehreren Kol- 
ben (4), von denen jeder in einem entsprechenden 
Zyllnder (2) fiir eine Auf- und Abbewegung einge- 
baut, und schwenkbar mit einer Pleuelstange (6) 
verbunden ist, die mit einer entsprechenden Kurbel 

25 (1 0) auf einer Kurbelwelle (7) verbunden ist, wobei 
die Pleuelstange (6) mit einem Ende (11) eines lang 
gestreckten Bindeglieds (14) drehbar verbunden 
ist, das mit der dazugehorigen Kurbel (1 0) an einem 
Punktzwischen ihren Enden drehbarverbunden ist, 

30 und dessen anderes Ende eine Stange (1 8) bildet, 
die von einer Befestigung (20, 26) gehalten ist, so 
dass sie um eine parallel zur Achse (8) der Kurbel- 
welle (7) verlaufende Drehachse (21) schwenken 
kann, dadurch gekennzeichnet, dass die Befesti- 

35 gung ein erstes bewegbares Befestigungselement 
(20) umfasst, das mit einem zweiten bewegbaren 
Befestigungselement (26) verbunden ist, um in Be- 
zug auf dieses um die Drehachse (21) schwenkbar 
zu sein, wobei das erste bewegbare Befestigungs- 

40 element (20) mit der Stange (1 8) durch eine Verbin- 
dung verbunden ist, die nureine relative Gleitbewe- 
gung In der Richtung der Stange (8) zulasst, dass 
ein erstes Steilglied (30) mit der Befestigung (20, 
26) verbunden ist und angeordnet ist, um es selek- 

45 tiv in einer ersten Richtung senkrecht zu der Achse 
(8) der Kurbelwelle (7) zu bewegen, und dass ein 
zweites Steilglied (32) mit dem ersten Steilglied (30) 
verbunden ist und angeordnet ist, um dieses und 
die Befestigung (20, 26) in eine zweite Richtung 

50 quer zu der ersten Richtung zu bewegen. 

2. Maschine nach Anspruch 1 , wobei die erste Rich- 
tung sich im Wesentlichen parallel zu der Achse des 
Zylinders (2) und die zweite Richtung sich im We- 

55 sentllchen senkrecht zu der Achse des Zylinders (2) 
befindet. 

3, Maschine nach Anspruch 1 oder 2, wobei die Stell- 
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glieder (30, 32) hydraulischer Art sind. 

4. Maschine nach einem der Anspruche 1 bis 3, wel- 
che Steuemnittel aufwelst, die selektiv angeordnet 
sind, urn die ersten und zweiten Steilglleder (30, 32) 
zu betatigen. 

5. Maschine nach Anspruch 4, welche einen ersten 
Sensor aufweist, der angeordnet ist, um ein Signal 
abzugeben, das angibt, dass das Motorklopfen be- 
ginnt, wobei die Steuermittel angeordnet sind, um 
die Stellmittel (30, 32) zu betatigen, um die Befesti- 
gung (20, 26) In der ersten RIchtung zu bewegen, 
um das Verdlchtungsverhaltnis der Kraftmaschlne 
zu reduzieren und so das Klopfen zu unterblnden. 

6. Maschine nach Anspruch 4 Oder 5, welche einen 
zweiten Sensor aufweist, der angeordnet ist, um ein 
Signal abzugeben, das die Belastung der Maschine 
angibt, wobei die Steuermittel angeordnet sind, um 
die Befestlgung (20. 26) in der ersten RIchtung zu 
bewegen, um das Verdlchtungsverhaltnis des Mo- 
tors bel wechselnder Belastung zu andern. 

7. Maschine nach Anspruch 5 oder 6, wobei die Steu- 
ermittel angeordnet sind, um die Befestlgung (20, 
26) In die zwelte RIchtung zu bewegen, um die 
durch die Bewegung der Befestigung in die erste 
RIchtung verursachte Hubanderung auszuglei- 
Chen. 



(20, 26), de telle sorte qu'elle pulsse pivoter autour 
d'un axe de pivotement (21 ) parallele a I'axe (8) du 
vilebrequin (7), caracterise en ce que le support 
comprend un premier Element de support mobile 

5 (20) relie d un deuxl^me element de support mobile 
(26) pouvant pivoter par rapport d celui-ci autour de 
I'axe de pivotement (21 ), le premier element de sup- 
port mobile (20) etant relie a la tige (18) par une 
connexion qui permet seulement un d^placement 

10 de coulissement relatif dans la direction de la tige 
(18), en ce qu'un premier dispositif d'actionnement 
(30) est relie au support (20, 26) et est dispose de 
maniere a deplacer celul-cl de fa^on selective dans 
une premiere direction perpendicuiaire k I'axe (8) 

IS du vilebrequin (7), et ce qu'un deuxieme dispositif 
d'actionnement (32) est relie au premier dispositif 
d'actionnement (30) et est dispose de maniere a de- 
placer celui-cl et le support (20, 26) dans une 
deuxidme direction transversale k la premiere dl- 

20 rectlon. 

2. Moteur sulvant la revendicatlon 1 , dans lequel la 
premiere direction est substantiellement parallele a 
I'axe du cylindre (2) et la deuxieme direction est 

25 substantiellement perpendicuiaire k I'axe du cylin- 
dre (2). 

3. Moteur sulvant la revendicatlon 1 ou 2, dans lequel 
les disposltifs d'actionnement (30, 32) sont du type 

30 hydraullque. 



8. Maschine nach Anspruch 4, welche einen zweiten 
Sensor aufwelst, der angeordnet ist, um ein Signal 
abzugeben, das die Belastung der Kraftmaschlne 
angibt, wobei die Steuermittel angeordnet sind, um 
die Befestigung (20, 26) in die zweite Richtung zu 
bewegen, um das von dem Koiben beaufschiagte 
Volumen zu erhdhen, wenn die Belastung stelgt. 

9. Maschine nach einem der vorhergehenden Anspru- 
che, wobei die Pleuelstange zur Zylinderachse hin 
geneigt Ist, wenn der Koiben sich in der oberen Tot- 
punktstellung beflndet. 



Revendlcatlons 



4. Moteur sulvant I'une quelconque des revendlca- 
tlons 1 a 3, comprenant des moyens de commande 
disposes de maniere k commander les premier et 

35 deuxifeme disposltifs d'actionnement (30, 32) de fa- 
9on selective. 

5. Moteur sulvant la revendicatlon 4, comprenant un 
premier capteur dispose de maniere a produire un 

40 signal Indlquant le commencement d*un cognement 
du moteur, les moyens de commande etant dispo- 
ses de maniere a amener les moyens d'actionne- 
ment (30, 32) k d§placer ie support (20, 26) dans la 
premiere direction de maniere a reduire le taux de 
45 compression du moteur et done k provoquer I'arret 
du cognement. 



40 



45 



1 . Moteur k combustion Inteme comprenant un ou plu- 
sieurs piston(s) (4), chacun d'entre eux etant monte 
de maniere k aller et venir dans un cylindre respectif 50 
(2) et 6tant relie k pivotement k une bielle (6) qui 
est reliee a une manivelle respective (10) sur un vi- 
lebrequin (7), la bielle (6) etant reli6e k pivotement 
k une premiere extr^mite (11) d'un element de rac- 
cordement allong6 (14) qui est relie k pivotement k 55 
ia manivelle assocl^e (10) k un point Intemn^diaire 
entre ses extr6mit6s, et dont I'autre extr6m(t§ cons- 
titue une tige (18) qui est retenue par un support 



6. Moteur sulvant la revendicatlon 4 ou 5, comprenant 
un deuxieme capteur dispose de maniere a produi- 
re un signal indlquant la charge du moteur, les 
moyens de commande etant disposes de maniere 
k deplacer le support (20, 26) dans la premiere di- 
rection pour faire varier le taux de compression du 
moteur lorsque la charge change. 

7. Moteur sulvant la revendicatlon 5 ou 6, dans lequel 

les moyens de commande sont disposes de manld- 
re k deplacer le support (20, 26) dans la deuxieme 
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direction afin de compenser le changement de 
course provoque par le deplacement du support 
dans (a premiere direction. 

8. Moteur suivant la revendicatlon 4, comprenant un s 
deuxi^me capteur dispose de manl^re k produire 

un signal indiquant la charge du moteur, les moyens 
de commande etant disposes de maniere k depla- 
cer le support (20, 26) dans la deuxi&me direction 
afin d'accroitre le volume engendr6 par le piston io 
lorsque la charge augmente. 

9. Moteur suivant Tune quelconque des revendica- 
tions pr^c^dentes. dans lequel la bielle est inclln^e 
par rapport a I'axe du cylindre lorsque le piston se '5 
trouve k la position de point mort superieur. 



20 



25 



30 
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40 
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